assembly and extension, we have employed an Alu-PCR-based hybridization screening system. This system eliminates many of the more costly and time-consuming steps associated with sequence tagged site content mapping such as sequencing, primer production, and hierarchical screening, resulting in greater efficiency with increased throughput and reduced cost. Using these approaches, we have achieved YAC coverage for >90% of human chromosome 11, with an average intermarker distance of <100 kbp. Cytogenetic localization has been determined for each contig by fluorescent in situ hybridization and/or sequence tagged site content. The YAC contigs that we have generated should provide a robust framework to move forward to sequence-ready templates for the sequencing efforts of the Human Genome Project as well as more focused positional cloning on chromosome 11. High-fidelity physical maps of each chromosome will facilitate the sequencing efforts of the Human Genome Project as well as the identification and localization of human disease genes.
Construction of such maps has been simplified by recent technological advances such as yeast artificial chromosome (YAC) cloning and the widespread use of PCR-based screening systems for arrayed libraries (1) . Application of these methods has resulted in the construction of low-order physical maps, in the form of YAC contigs, for chromosome 21q (2) and the euchromatic region of the Y chromosome (3) . These contigs were ordered and developed largely on the basis of sequence tagged site (STS) content. Assembly of these contigs was facilitated by prior knowledge of STS order across the target regions, obtained, in the case of the 21q map, by a set of well-characterized chromosome 21-specific somatic cell hybrid mapping panels integrated with a dense set of ordered genetic markers (2) (7) . The CEPH mega YAC library was arranged into pools as described (7) .
Alu-PCR Amplification of YAC DNAs. Alu-PCR amplification from all templates was directed from the Alu S/Alu J, Alu-end, and 47-23 primer sets (8) . Alu (12) . The membranes were sequentially hybridized with three sets of probes: (i) 2.6-kb and 1.7-kb fragments from pBR322 digested with BamHI and Pvu II, which are homologous to the right and left arm of the pYAC4 vector, respectively; (ii) human Cot-1 DNA; or (iii) inter-Alu probes generated from the individual YAC clones.
RESULTS
Generation of Inter-Alu PCR Product Hybridization Probes. Inter-Alu PCR product hybridization probes were generated from individual YAC clones using Alu-specific primers. Six hundred fifty-four probes generated with primer S/J, 404 probes generated with primer 47-23, and 50 probes generated with the Alu-end primer were utilized in the final phase of this study. The low number of probes generated from the Alu-end primers reflects the degree of contig assembly that was already achieved by the time this primer set was used for hybridization and not its failure to generate successful hybridizing probes. Each YAC clone yielded from 4 to >10 PCR products when visualized on 1.5% agarose/ethidium bromide gels irrespective of the primer set. This includes YAC clones that had previously been mapped to Giemsa dark bands. The products ranged in size from <100 bp to >1 kb. Greater than 95% of the pooled products proved to be successful as probes. Alu-PCR products were also generated from a smaller set of chromosome 11-specific phage and cosmid clones.
Approximately 1100 inter-Alu probes, generated from individual YAC clones, were hybridized to filters stamped with inter-Alu products generated with the corresponding primer from YAC clone pools (see Materials (Fig. 1 ). An additional 200 clones (11% of the library) are anchored by virtue of containing a mapped STS ( Fig. 1) (Fig. 2) (1996) in an effort to maximize the efficiency of contig assembly and increased throughput and reduced cost (5, 6) . Using these extension, we employed an Alu-PCR-based hybridization approaches, we have assembled the 1824 clone chromosome screening system (5, 6 - 
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Cm (14, 15) . Similarly, 15% of the clones also detected specific loci on other chromosomes, suggesting the presence of homologous regions or low-order repetitive elements.
The general principles that we have exploited in the construction of this physical map can easily be transferred to other chromosomes or chromosomal arms. The YAC contigs presented here should provide a robust framework to move forward to sequence-ready genomic templates as part of the sequencing efforts of the Human Genome Project as well as more focused positional cloning on chromosome 11.
